Alcohol abuse attributes approximately 4% of global burden of disease.\[[@ref1]\] Alcohol dependence is most serious form of alcohol use disorder, and it has been affecting nearly 14% of general population.\[[@ref2]\] In addition to alcohol dependence, other form of unhealthy alcohol consumption include such as alcohol abuse and binge drinking.\[[@ref3]\] The prevalence rate of alcohol consumption has been increasing, and it raises the importance of this issue for public health and socioeconomic impact.\[[@ref1]\] Alcohol dependence is a major problem in India. An estimated 34%--42% of adult Indian population have exposure of alcohol in their lifetime; 5%--7% has been estimated to be abuser of alcohol and 10--20 million persons have been estimated to be in need of treatment for alcohol consumption every year.\[[@ref4]\] A national-wide epidemiology study in India has reported prevalence of 21.4% for the current use of alcohol and those at least 17% may be dependent users.\[[@ref5]\]

Alcohol dependence is a multifactorial disorder which is influenced by interacting genetic, biological, psychological, and environmental factors. All these factors also involve in relapse after successful detoxification in case of alcohol dependence.\[[@ref6]\] One feature noted that before relapse, some abstinent patients have craving or urge for alcohol. This urge may contribute to risk of relapse. Pharmacologically, alcohol is considered to be a potent central nervous system depressant, and its action is mediated through multi-neurotransmitter systems, including the GABAergic, glutamatergic, dopaminergic, serotoninergic, and opiatergic system. The various pharmacological agents are in market, which help in controlling this complex neurobiological network, which is involved in the regulation of alcohol preference, intake, rewarding and craving components of alcohol dependence.\[[@ref7]\] Although psychological approach and counseling are essential components in reducing craving and achieving alcohol abstinence,\[[@ref8]\] pharmacotherapy may also be necessary in treating individual who are not helped by psychological therapies alone. Several pharmacological therapy which has been available in market and that act in the previously mentioned neurotransmitter systems include naltrexone,\[[@ref9]\] acamprosate,\[[@ref10]\] fluoxetine,\[[@ref11]\] topiramate,\[[@ref12]\] and gamma-hydroxybutyric acid.\[[@ref13]\] These drugs have been tested in both preclinical and clinical to evaluate their effect on craving, ethanol intake, and alcohol abstinence, but till date no effective therapy has been found in case of alcohol dependence.

With regard to the possible mechanism of action by which baclofen acts and helps in reduce the alcohol consumption and motivation, a recent preliminary microdialysis experiment verified that baclofen decreased dopamine release in the shell of the nucleus accumbes.\[[@ref14]\] Different experiments study evidence have been suggested that mesolimbic dopamine neurons are involved in mediation of alcohol intake and reinforcement.\[[@ref15]\] Interestingly, gamma-aminobutyric acid (GABA)~B~ receptors are located in ventral tegmental area, and these receptors are present both on the cell body of dopamine neurons and the terminals of glutamatergic afferent neurons.\[[@ref16]\] Their activation by GABA~B~ receptor agonist may bring to bear an inhibitory action on dopamine neurons.\[[@ref17]\] Baclofen reduces dopamine release and in turn, decrease craving for alcohol.

The anticonvulsant topiramate is acted through antagonizing excitatory glutamate receptors at amino-3- hydroxy-5-methylisoxazole-4-propionic acid and kainite receptors and also decreases dopamine release with in mesolimbic system.\[[@ref18]\] This dual-action of topiramate helps in dopamine reduction in nucleus accumbens, and it decreases withdrawal symptoms. Thus, targeting both facets of addiction, i.e., craving and withdrawals symptoms, which may be decreased the relapse in alcohol dependence.

On the basis of previous study, the main objective of the present study was to assess the anticraving effect of baclofen and topiramate for alcohol in individuals affected by the current alcoholism. During the study, efficacy and tolerability of baclofen and topiramate were also assessed along with variation on alcohol intake and abstinence from alcohol in treated subjects.

METHODOLOGY {#sec1-2}
===========

Study design {#sec2-1}
------------

The study was open-label randomized trial done between January 2019 and April 2019 in de-addiction clinic of the Department of Psychiatry, Shri Guru Gobind Tricentenary Medical College and Hospital, Gurugram, Haryana, India. The inclusion criteria were: (a) Age 18--65 years, (b) availability of reliable informant, (c) fulfilling International Classification of Diseases-10 (ICD-10) Diagnostic Criteria for Research (DCR)\[[@ref19]\] criteria for alcohol dependence, (d) patient suitable for out-patient treatment, and (e) patient consenting to participate in study. Exclusion criteria included (a) presence of serious physical illness (as assessed by through physical examination and routine laboratory screening), (b) presence of another pre or co-existing major psychiatric disorder, (c) presence of another drug abuse except nicotine, (d) need for in-patient treatment during detoxification stage of the study, (e) contraindication to either of drugs, (f) clinical instrument for withdrawal assessment score of \>10, and (g) patients needing benzodiazepine (lorazepam) during day time. Of the 94 patients who visited the hospital for alcohol-related problems, 67 completed the 1-month follow-up. Participants were assigned either to baclofen group or topiramate group by random allocation table.

The standard detoxification protocol was initiated and completed within 1 week of recruitment in the study. The treatment protocol of the department included use of thiamine and oral administration of lorazepam (4--10 mg in divided doses) which were gradually tapered off within a week. Postdetoxification (baseline) patients were assessed on clinical institute withdrawal assessment (CIWA) for withdrawal symptoms and obsessive and compulsive drinking scale (OCDS) and visual analog scale (VAS) for measure of craving. If CIWA scores were \>10, detoxification was continued and reassessed every 2 days. After Baseline assessment patients were allowed to use lorazepam (2--4 mg) at night in case if they had sleep disturbance. Patients and informant were asked not to use lorazepam on days they consumed alcohol. Baclofen sustained-release preparation was prescribed at 20 mg in 1^st^ week while topiramate was prescribed at 50 mg/day in 1^st^ week and 100 mg/day in the 2^nd^ week. Further, escalation of dose for both drugs was determined by clinician based on craving reported by the patient and tolerability of the drug. Baclofen was escalated by 10 mg/day, while topiramate was escalated by 50 mg/day. The assessment of craving (OCDS and VAS), was done at each weekly visit by treating psychiatrist. The alcohol use pattern in the past week, side-effect experienced, and need to increase/reduce or maintain drug dose was determined by treating psychiatrist based on changes in OCDS and VAS scores.

Measures {#sec2-2}
--------

Participants were diagnosed according to ICD-10 DCR for alcohol dependence. At intake, patients were assessed on a semi-structured pro forma for sociodemographic details, pattern of abuse, life problems related to alcohol consumption, family history of drug and alcohol dependence, prior treatment and occurrence of withdrawal symptoms in the past. Additional measures used at intake were the Addiction Severity Index Scale,\[[@ref20]\] readiness to change questionnaire\[[@ref21]\] (for the assessment of motivation) and CIWA for withdrawal symptoms.\[[@ref22]\]

The objective assessment of craving was estimated with the OCDS\[[@ref23]\] at baseline, 1 week, 2^nd^ week, 3^rd^ week, and 4^th^ week. For subjective assessment of craving VAS was used weekly, scores range between 0 and 100. Adverse effects of the treatment in both groups were monitored at every follow-up. At baseline and 4^th^ week, all routine laboratory investigations including liver function were done to rule out any serious medical complication and effect of treatment on liver.

Statistical analysis {#sec2-3}
--------------------

A total of 94 patients were recruited in the study, and 27 left the treatment before completing 4 weeks of trial. Chi-square test was used to compare the demographic profile and variable related to alcohol in both groups. Mann--Whitney test was used to assess the variable from the ASI. Mann--Whitney test was used to compare both these group for obsession and compulsion. All tests were two-tailed with statistical significance set at *P* \< 0.5. Data analysis was performed using the SPSS software version 21 (Statistical Package for the Social Sciences, IBM Corp, USA).

RESULTS {#sec1-3}
=======

There was no significant difference observed between the baclofen and topiramate groups in term of their socioeconomic characteristic \[[Table 1](#T1){ref-type="table"}\], as well as variables related to alcohol abuse history and withdrawals symptoms during the 1^st^ week of abstinence \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]. There was no significant difference observed in motivation assessment at baseline in both group \[[Table 3](#T3){ref-type="table"}\]. Both groups had similarly high scores on the OCDS and VAS upon admission (baseline), which represent a serious psychosocial impairment \[[Table 4](#T4){ref-type="table"}\]. There was no significant difference in drinking pattern in both groups at baseline.

###### 

Sociodemographic characteristic of both the groups

  Variables                                Baclofen (*n*=49)   Topiramate (*n*=45)
  ---------------------------------------- ------------------- ---------------------
  Mean age, years±SD                       41.16±7.898         36.40±7.858
  Sex (male, female)                       49, 0               45, 0
  Marital status (S, M, D)                 11, 35, 3           9, 32, 4
  Socioeconomic status (H, M, L)           17, 22, 10          15, 21, 9
  Education (I, UM, IN, G)                 6, 21, 16, 6        8, 20, 9, 8
  Occupation status (E, UE, R)             39, 9, 1            34, 8, 3
  Duration of dependence, years±SD         8.96±6.541          7.60±3.916
  Mean age of dependence, years±SD         31.84±7.493         28.28±7.127
  REMOVE: Mean CIWA-Ar during 1^st^ week   5.44±1.557          4.88±1.986

\*All comparison between groups was nonsignificant. S -- Single; M -- Married; D -- Divorced; H -- High; M -- Middle; L -- Low; I -- Illitrate; UM -- Under-metric; IN -- Inter; G -- Graduate; E -- Employed; UE -- Unemployed; R -- Retired; SD -- Standard deviation; CIWA -- Clinical Institute Withdrawal Assessment

###### 

Variable related to alcohol consumption in both groups

                                                                       Profile                                                            Group                                    Baclofen, *n* (%)   Topiramate, *n* (%)   *P*
  -------------------------------------------------------------------- ------------------------------------------------------------------ ---------------------------------------- ------------------- --------------------- -------
  1                                                                    Duration of dependence (year)                                      ≤5                                       19 (38.77)          18 (40.0)             0.751
  6-10                                                                 12 (24.49)                                                         12 (26.67)                                                                         
  11-15                                                                9 (18.37)                                                          5 (11.11)                                                                          
  \>15                                                                 9 (18.37)                                                          10 (22.22)                                                                         
  2                                                                    Binge pattern                                                      Present                                  29 (59.18)          24 (53.33)            0.739
  Absent                                                               20 (40.82)                                                         21 (46.67)                                                                         
  3                                                                    Abstinence                                                         Abstained for at least 1 month in past   30 (61.22)          29 (64.44)            0.081
  Never abstinence                                                     19 (38.78)                                                         16 (35.56)                                                                         
  4                                                                    Nicotine abuser                                                    Present                                  40 (81.63)          41 (91.11)            0.936
  Absent                                                               9 (18.37)                                                          4 (8.89)                                                                           
  5                                                                    Past history of complication due to alcohol use                    Withdrawal seizures                      2 (4.08)            5 (11.11)             0.157
  Withdrawal delirium                                                  3 (6.12)                                                           5 (11.11)                                0.384                                     
  Alcohol liver disease                                                3 (6.12)                                                           3 (6.67)                                 0.552                                     
  Injury during alcohol intoxication that required medical attention   5 (10.20)                                                          5 (11.11)                                0.440                                     
  6                                                                    Family history of alcohol intake (specify 1^st^ degree relative)   Present                                  35 (71.43)          34 (75.56)            0.56
  Absent                                                               14 (28.57)                                                         11 (24.44)                                                                         

###### 

Addiction variable at intake and baseline in both groups

                                                         Baclofen        Topiramate      *P*
  ------------------------------------------------------ --------------- --------------- -------
  CIWA (average)                                                                         
   At intake (values cannot be \<10)                     5.44±1.545      4.88±1.976      0.226
   Baseline (values are too low, should be around 7-8)   1.21±0.512      1.08±0.473      
  Motivation (%)                                                                         
   Contemplation                                         19 (38.78)      22 (48.89)      0.638
   Precontemplation                                      10 (20.41)      11 (24.44)      
   Action                                                20 (40.81)      12 (26.67)      
  ASI                                                                                    
   Regular alcohol use (years)                           7.44±4.114      7.24±4.064      0.371
   Intoxication (years)                                  5.04±2.726      4.92±2.628      0.673
   Money spent per month (RS.)                           3040±1040.051   2825±1430.347   0.281
   Alcohol problem in last month (days)                  29.00±4.734     26.36±5.601     0.892
   Alcohol problem felt by patient                       3.00±0.576      2.96±0.841      0.783
   Need treatment for problem                            2.96±0.543      2.92±0.812      0.673
  Dose of lorazepam (average)                                                            
   At first contact                                      8.45±0.321      7.8±0.619       
   At baseline (postdetoxification)                      9.16±0.128      8.1±0.284       

CIWA -- Clinical Institute Withdrawal Assessment, ASI -- Addiction Severity Index

###### 

Score of baclofen and topiramate group in obsessive and compulsive drinking scale during each assessment

  Variables                               Group         Baseline        1^st^ week            2^nd^ week            3^rd^ week           4^th^ week
  --------------------------------------- ------------- --------------- --------------------- --------------------- -------------------- ----------------
  Dose (mg) (mention values as mean±SD)   Baclofen      \-              20±0.0                23.04±6.641           23.91±6.593          23.81±6.890
  Topiramate                              \-            25±0.0          50±0.0                120±25.162            125±35.355           
  OCD (O)                                 Baclofen      13.24±2.654     9.96±3.994^@^         6.64±4.156^∞^         3.52±4.155^€^        1.19±3.501^©^
  Topiramate                              14.0±3.628    13.04±3.702\*   10.08±4.319\*^,∞^     8.27±4.783\*^,€^      4.05±4.892\*^,©^     
  OCD (C)                                 Baclofen      13.28±2.913     7.76±5.789^@^         2.56±5.007^∞^         1.95±4.324^€^        0.81±3.709^©^
  Topiramate                              14.36±3.321   13.04±3.948\*   9.36±5.724\*\*^,∞^    6.52±6.816\*\*^,€^    2.77±5.275\*^,©^     
  OCD (T)                                 Baclofen      26.52±5.581     16.64±10.123^@^       9.21±7.942^∞^         5.48±7.983^€^        2.0±7.036^©^
  Topiramate                              28.36±6.769   26.08±7.410\*   19.44±9.747\*\*^,∞^   14.5±11.359\*\*^,€^   6.83±9.855\*^,©^     
  VAS                                     Baclofen      81.2±8.817      63.2±17.072^@^        39.56±14.924^∞^       24.78±23.906^€^      6.19±18.568^©^
  Topiramate                              82.4±10.116   78±11.547\*     65.2±17.823\*^,∞^     48.63±26.603\*^,€^    25.56±28.122\*^,©^   
  Average drinking days/past week         Baclofen      6.72±0.791      2.36±2.721^@^         0.782±1.730^∞^        0.434±1.502^€^       0.428±1.535^©^
  Topiramate                              6.44±1.044    5.12±1.833\*    3.32±2.495^∞^         2.22±2.810^€^         1.00±2.143^©^        
  Average number of drinks                Baclofen      10.16±0.862     4.10±2.030^@^         2.356±1.466^∞^        1.356±1.160^€^       0.871±1.434^©^
  Topiramate                              11.92±0.959   6.40±0.931\*    4.96±1.262^∞^         3.045±1.565^€^        1.471±1.395^©^       

\*Significant difference between baclofen and topiramate (0.05), \*\*Significant difference between baclofen and topiramate (0.001), ^@^Significant difference between baseline and 1^st^ week assessment, ^∞^Significant difference between baseline and 2^nd^ week assessment, ^€^Significant difference between baseline and 3^rd^ week assessment, ^©^Significant difference between baseline and 4^th^ week assessment. OCD -- Obsessive and compulsive drinking; SD -- Standard deviation; VAS -- Visual Analog Scale

A marked significant reduction in craving was reported at the end of week one in baclofen group as compared to topiramate group \[[Table 4](#T4){ref-type="table"}\]. In baclofen group, significant reduction was seen on OCDS and VAS at 1^st^ week as compared to topiramate who showed similar improvement at 2^nd^ week. On comparing on average number of drinks per day and number of days of drinking, baclofen showed significant reduction in numbers of drinks and drinking days at 1^st^ week as compared to topiramate which showed improvement at 2^nd^ week \[[Table 4](#T4){ref-type="table"}\]. Outcome in terms of abstinence from alcohol was better with baclofen group. With baclofen, 24 (48.98%) patients showed complete abstinence within 2 weeks of treatment as compared to 8 (17.78%) in topiramate group \[[Table 5](#T5){ref-type="table"}\]. Although the patient showed improvement in the form of abstinence with topiramate, it took more than 2 weeks to show results with topiramate as compared to baclofen group \[[Table 5](#T5){ref-type="table"}\].

###### 

Alcohol use pattern in both groups

  Variables                               Group        1^st^ week (%)   2^nd^ week (%)   3^rd^ week (%)   4^th^ week (%)
  --------------------------------------- ------------ ---------------- ---------------- ---------------- ----------------
  Total number of patients on follow up   Baclofen     49 (100)         40 (81.63)       38 (77.55)       37 (75.51)
  Topiramate                              44 (97.78)   38 (84.44)       31 (68.69)       30 (66.67)       
  Abstinence                              Baclofen     21 (42.86.0)     24 (48.98)       26 (53.06)       30 (61.22)
  Topiramate                              2 (4.44)     8 (17.78)        14 (31.11)       17 (37.78)       
  Reduce alcohol quantity                 Baclofen     15 (30.61)       11 (22.45)       7 (14.29)        4 (8.16)
  Topiramate                              17 (37.78)   20 (44.44)       12 (26.67)       9 (20.0)         
  No improvement                          Baclofen     13 (26.53)       5 (10.20)        5 (10.20)        3 (6.13)
  Topiramate                              25 (55.56)   10 (22.22)       5 (11.11)        4 (8.89)         
  Drop out                                Baclofen     0                9 (18.37)        11 (22.45)       12 (24.49)
  Topiramate                              1 (2.22)     7 (15.56)        14 (31.11)       15 (33.33)       

Reported adverse effects were presented in [Table 6](#T6){ref-type="table"}. A considerable proportion of topiramate group had some adverse effects, but no significant difference was recorded compared with baclofen group. All adverse effects were tolerable, and no treatment was required for this. In baclofen group, 75.71% patients completed the trial as compared to topiramate group (66.67%). This drop out may be because of higher adverse effects due to topiramate \[[Table 5](#T5){ref-type="table"}\]. Drop out with topiramate was reported at higher dose around 150--200 mg/day.

###### 

Adverse effects reported by study groups

  Variable            Baclofen (*n*=49), *n* (%)   Topiramate (*n*=45), *n* (%)
  ------------------- ---------------------------- ------------------------------
  Headache            3 (6.12)                     5 (11.11)
  Tremor              0 (0.0)                      4 (8.89)
  Decrease appetite   2 (4.08.0)                   4 (8.89)
  Sedation            2 (4.08)                     3 (6.67)
  Nausea              3 (6.12)                     3 (6.67)
  Constipation        0 (0.0)                      2 (4.44)
  Abdominal pain      0 (0.0)                      2 (4.44)

\*All results were nonsignificant

DISCUSSION {#sec1-4}
==========

GABA modulation drugs, such as baclofen and topiramate, have been shown to have anticraving effects in several studies. To the best our knowledge, neither of them has been in direct comparison with other anticraving agents for their efficacy and tolerability although both medications have not been currently approved for the treatment of alcohol dependence preliminary studies have suggested anticraving effects in those with alcohol dependence. Randomized double-blind placebo-controlled trials involving topiramate and (drug/placebo) have demonstrated its efficacy in improving drinking behavior and maintaining abstinence.\[[@ref12]\] Topiramate has been found to be inferior to disulfiram in terms of days to relapse\[[@ref24]\] and superior to naltrexone in term of reducing craving.\[[@ref25]\] In case of baclofen, mostly comparison was done with placebo\[[@ref26]\] or benzodiazepine.\[[@ref27]\]

Baseline comparisons: Both groups were comparable at sociodemographic characteristics. Mean age of patients was 41.16 years in baclofen group and 36.40 years in topiramate group. All were male, and most were married.

In the current study, the main aim of the study was to compare the anticraving effect of both drugs in alcohol dependence. Both of these drugs showed significant improvement at the end of study \[[Table 4](#T4){ref-type="table"}\], but baclofen has shown improvement earlier as compared to topiramate. In baclofen group, 73.47% patients have shown significant abstinence (42.86%) or reduce dose (30.61%) within 1 week of treatment \[[Table 5](#T5){ref-type="table"}\] and were maintained abstinence throughout the treatment period. In case of baclofen, the patient showed significant improvement within 1^st^ week as compared to topiramate which took 2 weeks to show improvement \[[Table 4](#T4){ref-type="table"}\]. This increase efficacy of baclofen over topiramate may be related to its suppressants effect on anticraving; indeed, baclofen produced a rapid decrease in compulsive and obsessive components of craving, as indicated by immediate reduction in mean score of both OCDS subscales \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. This reduction in obsession and compulsion with baclofen lead to significant decrease drinking dose and drinking days. At baseline both groups have similar results in term of drinking days, and amount of alcohol drank in a day, but baclofen showed significant reduction in dose within 2 weeks as compared to topiramate \[[Table 4](#T4){ref-type="table"}\]. This observation is in agreement with data reported by Ling *et al*.\[[@ref28]\] as anticraving effect of baclofen in cocaine dependence and also with Addolorato *et al*. 2000,\[[@ref29]\] 2002\[[@ref26]\] suggest that baclofen has anticraving effect within a week or two in alcohol dependence. As mentioned in most studies\[[@ref26][@ref27][@ref28][@ref29]\] that 20--30 mg/day is therapeutic and efficacious dose for baclofen in alcohol dependence. That\'s why, patients showed effect within 2 weeks of use with baclofen.

![Comparison between obsessive and compulsive drinking scale (obsession) on each assessment](IPJ-28-44-g001){#F1}
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In case of topiramate, dose was gradually increased, and max dose used in our study was 200 mg/day. In topiramate group, therapeutic effect was evident later than 2 weeks of treatment, and this was maintained till the end of 4^th^ week. At the end of 2 weeks (100 mg/day), patients reported significant reduction in craving with topiramate, as reported by VAS and OCDS. At 2 week, 62.22% patients reported complete abstinence (17.78%) or reduction in alcohol consumption dose of alcohol (44.44%) \[[Table 5](#T5){ref-type="table"}\]. It would, therefore, be of interest to determine whether a small dose of topiramate as compared to large dose around more than 200 mg/day would be efficacious over the length of the trial period. Earlier most of the drug trials were in favor of giving high dose of topiramate,\[[@ref30]\] but in our study, patients showed that improvement with dose of 100 mg/day could be possible. This observation is in keeping with suggestion pointed out by Paparrigopoulos *et al*., and demonstrate by another group where-in a dose of 75 mg of topiramate showed anticraving effect.\[[@ref31]\] In our study, lorazepam was used for detoxification in 1^st^ week, but dose was decreased up to 1--2 mg/day after 1 week of detoxification. Lorazepam was primarily given for sedation only in night dose after 1 week and discontinued in most of the patients if they had normal sleep. Although lorazepam also has anticraving effect, in our study it is unlikely to influence craving effect it has a short half-life and was given only as bed-time dose.

If we compared the side effect profile, baclofen was better tolerated as compared to topiramate. In topiramate group, 15 (33.33%) patients did not complete the trial as compared to 12 (24.49%) in baclofen group. All patients dropped out after 2^nd^ week in topiramate, when increased above 100 mg/day due to its poor tolerability effect. In baclofen group, two (50%) patients dropped out before 2^nd^ week and two (50%) patients after 2 weeks. None of them dropped out due to side effect.

The main limitations of the present study are: (a) relatively small sample size, which reduces the statistical significance of our finding, (b) long-term follow-up would provide information about the long-term efficacy of topiramate and baclofen, which was not possible due to 1 month follow up in study.

CONCLUSION {#sec1-5}
==========

Baclofen has shown better efficacy and tolerability as compared to topiramate. Baclofen has shown his effect within 2 weeks, but topiramate needs more than 2 weeks to show his effect. Low-dose topiramate can be used as anticraving, which is a surprised result in this study. Furthermore studies are required to confirm the finding in the current study.
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